Characterization of human serum butyrylcholinesterase in rhesus monkeys: behavioral and physiological effects.
The effects of a large dose of human serum butyrylcholinesterase (HuBChE) were evaluated in rhesus monkeys using a serial-probe recognition (SPR) task designed to assess attention and short-term memory. Each monkey received an intravenous injection of 150 mg (105,000 U or 30 mg/kg) of HuBChE 60 min prior to testing on the SPR task. Concurrent with the cognitive-behavioral assessment, blood was collected at various time points throughout the study and was analyzed for acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) activities, anti-BChE antibody production and gross clinical pathology (i.e., complete blood count and clinical chemistry panel). HuBChE revealed a peak blood activity of 227 U/ml at 5 min after intravenous injection and a mean residence time of approximately 72 h. No cognitive-behavioral decrements of any kind in SPR performance and no toxic signs in clinical pathology were detected in any of the blood assays during the 5 weeks of observation. Anti-HuBChE antibodies peaked at about 14 days after injection, with no concomitant behavioral changes. These results demonstrate the behavioral and physiological safety of HuBChE in rhesus monkeys and support its development as a bioscavenger for the prophylaxis of chemical warfare agent toxicity in humans.